ABSTRACT The host selection by adults of two ßatheaded rootborers Capnodis tenebrionis L. and C. carbonaria Klug was investigated by examinination of their preference for feeding and oviposition among some of their major host tree taxa. We also studied the resistance to both Capnodis spp. of 10 Prunus rootstocks that were being challenged with the buprestid neonates. The scion selection for feeding and oviposition was related to the cyanide potential in the twig cortex; while potential rootstock resistance was related to the amount of the cyanogenic glycosides in the rootstock cortex. Plum and apricot were preferred by C. tenebrionis and peach was preferred by C. carbonaria. All Prunus rootstocks tested were colonized to some extent by both species. Partial correlation was found between cyanide potential and oviposition for C. carbonaria but not for C. tenebrionis. Nor was signiÞcant correlation found between cyanide potential and host preference for feeding by both species. Peach and plum, which displayed the highest level of cyanide potential, were also the preferred by both species for feeding and oviposition. Apple, with the lowest cyanide potential, was the least preferred for both activities. We found an inverse relationship between resistance to Capnodis and level of cyanogenic compounds in the root cortex. Adults of both Capnodis spp. were not deterred by high levels of cyanogenic compounds in the scion twig cortex. Our Þndings suggest that cyanide potential is not a reliable indicator of the degree of resistance in Prunus spp. rootstocks to Capnodis spp.
surface sapwood and at a later stage mine and consume the wood. However, the Capnodis spp. studied here complete their feeding period on the cortex and bore into the wood only for pupation.
Information on host selection by ßatheaded woodborers is extremely limited. Most buprestid borers seek plants whose resistance has been weakened in some way (e.g., Haak and Slansky 1987) . Agrilus spp., which are among the most destructive ßatheaded borers of forest stands, often cause high tree mortality after severe drought (Jacquiot 1976 , Mercer 1990 ). Members of the genus Melanophila, probably the most studied buprestids with respect to host Þnding, use infrared radiation to locate freshly burnt trees for reproduction (Schmitz and Bleckmann 1998) . Both Capnodis spp. studied here are often observed en masse on susceptible trees and avoid vigorous trees, which their offspring would fail to colonize. It is widely assumed that adult Capnodis accept or reject potential hosts by "sensing" physical signals, such as higher temperature of weakened trees, or chemical signals such as stress compounds that determine the acceptability of the host (Rivnay 1946 , Christian 1955 , Garrido 1984 . In agricultural habitats, such as stonefruit plantations, the relationship between host acceptability and host suitability for larval development is not simple, because adults locate and colonize host trees using cues coming from the scion, i.e., the tree crown. However, successful development of the progeny is related to host plant vigor, nutritional quality and secondary products in the rootstock. Adult C. tenebrionis and C. carbonaria were observed feeding on quite a few tree species, belonging to different families, unsuitable for larvae development, such as avocado (Persea spp., Lauraceae) and casuarina (Casuarina spp., Casuarinaceae) (Z.M., unpublished data). Neither the food preference of the adults, nor the relationship between host plant feeding and oviposition has been studied for Capnodis spp.
Management of both Capnodis spp. is problematic because no natural arthropod enemies of Capnodis are not known and there are no fully effective control measures available for either adults or neonates. Frequent applications of nonselective insecticides or intensive irrigation are required. Control of the larvae that have penetrated the roots is not practical. Bitter almond rootstocks have been considered for decades to be a valuable source of resistance to C. tenebrionis, and some workers have considered breeding rootstock for resistance against Capnodis as an essential management tool (Malagó n and Garrido 1990 , Salazar et al. 1991 , Mulas 1994 . However, compared with other pests of stonefruit rootstock, such as nematodes (Pinochet 1997) , little has been done to improve the resistance to Capnodis.
Many species of Prunus contain the cyanogenic glycosides, amygdalin, and prunasin. The former diglucoside occurs chießy in the kernels (Mizutani et al. 1979) . The latter, a monoglucoside, occurs in all tissues including roots and foliage (Conn and Butler 1969, Santamour 1998 ). The relationship between the level of cyanogenic glycosides in the root of Prunus spp. and the resistance to larvae of C. tenebrionis was examined in several studies (DÕhallewin et al. 1990 , Malagó n and Garrido 1990 , Usai and DÕhallewin 1990 , Mulas 1994 , Dicentia et al. 1998 . These studies suggested that resistance to the borer was directly related to the concentration of cyanogenic glycosides of the rootstock, but a relationship between cyanogenic glycoside content and host preference by the adults was not studied.
The four objectives of the current study were as follows: (1) to study host selection for feeding and oviposition choice among tree species by adults of C. tenebrionis and C. carbonaria, (2) to determine the relative resistance of major stonefruit rootstock taxa to root colonization by larvae of both Capnodis spp., (3) to document the variation of cyanogenic glycoside content in scion and rootstock of stonefruit taxa, and (4) to examine the relationship of cyanogenic glycoside content with host selection and root colonization by these buprestids.
Materials and Methods
Insects. Past attempts to rear buprestids on artiÞcial or on semi-artiÞcial media have been unsuccessful (Haak and Slansky 1987) . Hence, the beetles used in the tests were obtained from commercial orchards. Adult C. tenebrionis were collected in apricot and plum orchards in the Hula Valley and the southern slopes of eastern Galilee. Adult C. carbonaria were collected from peach and apricot plantations in the western Negev. Beetles were maintained in ventilated glass cages (60 by 40 by 50 cm) at 26 Ð27ЊC and fed with fresh 6-to 12-mo-old branches of apricot or peach. Petri dishes (9 cm diameter) Þlled with Þne sifted sandy soil placed in glass cages were provided as oviposition substrate. The petri dishes were changed daily. The eggs were incubated at 27ЊC, 40 Ð50% RH, and a photoperiod of 14:10 (L:D) h. One-day-old neonates were used for artiÞcial root infestations.
Preference and Oviposition Test. Scion stock from Þve taxa were used for preference tests: apricot (Prunus armeniaca L. ÔCaninoÕ), plum (P. domestica L. ÔRoyal ZeeÕ), white peach (P. persica (L.) Batsch ÔRhodesÕ), bitter almond (P. amygdalus Batsch ÔUm El-FahemÕ) and apple (Pyrus malus L. ÔGranny SmithÕ).
Eight terminal sections from main branches with few side branches, each of 1.5Ð1.8 m long were cut from trees from the Þve scion taxa (n ϭ 40). The base of each branch was placed in a plastic container (40 cm in diameter and 25 cm deep) with 20 liter of water. The lower 15 cm of each branch extended into the container through a 5-cm-diameter hole drilled in a concave lid. The space between the margin of the hole and the stem was sealed with cotton wool and the top of the lid was covered with 2 liters of sifted soil consisted of grains of 0.2Ð 0.4 mm in diameter as an oviposition substrate, which allowed the separation of the soil and the eggs (the egg is Ϸ1.2 mm in diameter). In late July 1998, all 40 "trees" (the branch and the water container with the soil) were arranged in a complete randomized block in a netted greenhouse. Approximately 350 adult C. tenebrionis (1:1 sex ratio), collected in early July, were released in the greenhouse, and allowed to feed and to oviposit for 3 d. Every day at 2-h intervals between 0700 and 1900 hours, we counted the numbers of beetles that were feeding on the trees. In the evening of day 3, we collected the beetles, sifted the soil, and counted the numbers of eggs laid near each tree. The experiment was repeated in mid-August 1998, with 340 adult C. carbonaria collected 2 wk earlier. To avoid the use of individuals of low reproductive and feeding capacity, we discarded the newly emerged adults, old and damaged, from the collected material. The approximate age of collected adults was determined by examination of the sharpness of the mandibles and the condition of the tarsi; old beetles have bruised mandibles and tarsi (Ben-Yehuda and Mendel, 2001) .
Root Infestation. Rootstock from ten taxa of Prunus were tested (Table 1) including nine taxa routinely used by stonefruit producers: Hansen 536, Mahaleb, 677, bitter almond, apricot, Citation, Baladi, Mariana, and Nemagaurd. A wild species, bear plum P. ursine Ky., native to east Mediterranean, and apple Pyrus malus ÔHashabiÕ were also included to compare with the cultivated stonefruit rootstocks. The plants were 2-yr-old saplings growing in polyethylene bags (10 liter) Þlled with red sandy soil and kept under irrigation in a greenhouse (22Ð31ЊC) before being infested. Irrigation was stopped 3 d before the introduction of the neonates to make the root more accessible to the neonates and ascertain the suitability of the sapling for neonate colonization. Neonates (n ϭ 15) of C. carbonaria or C. tenebrionis (12Ð24 h old) were placed on the topsoil 10 cm from the base of the stem. Eight weeks later the roots of each sapling were washed and dissected, and the numbers of larvae per sapling and the percentage of infested saplings were determined. The 8-wk interval was chosen because accurate counting of the larvae was impracticable on a shorter or longer time period. Less than 6 wk after introduction the larvae were too small and too transparent to be recovered. Wilting of heavily infested saplings occur about 10 wk after the infestation causing high mortality to the larvae. Because production of newly hatched larvae was limited (150 Ð200 each day by each Capnodis species), we infested each time one or two saplings from each of the tested taxa. The infestation was carried out over the summer of 1999 and 2000. The number of treated saplings of each rootstock by each Capnodis species ranged between 17 and 30.
Index of Susceptibility. An index of susceptibility of the rootstocks was determined, for each Capnodis species by comparison with the infestation of apricot, the most susceptible taxa, after exposure to C. tenebrionis or C. carbonaria. The index was calculated using equation 1, where A ϭ mean number of larvae per sapling ϫ percentage of infested saplings of apricot (we exposed 28 saplings to C. carbonaria and 30 to C. tenebrionis), L ϭ mean number of larvae per sapling, and P ϭ percentage of infested sapling, which applied to both tested Capnodis species.
Determination of Cyanide Potential. The cyanide potential was determined by the enzymatic cyanide assay procedure (Lambert et al. 1975 ) and expressed as mmol cyanide/kg of the biomass subjected to the procedure (dry weight/dry weight plant material). The live bark (cortex) was removed from 1-yr-old twigs of 10 trees of each of the tested scions as well as the live bark of the roots of 10 saplings of each of the tested taxa (bear plum was not tested). The removed cortex was weighed, freeze-dried, ground (using a grinder machine) and stored at Ϫ20ЊC. The samples were analyzed according to Lambert et al. (1975) and Patton et al. (1997) . Twenty-Þve milligrams of each sample was put into a disposable 10 ml test tube and extracted twice with 3 ml phosphate buffer (NaH 2 PO4 ⅐ H 2 O 1 M). The extraction solution (2.6 ml) was transferred into the outer well of a Conway diffusion dish (Bel-Art, Pequannock, NJ) and 1.25 ml of almond meal extract was added to the same well. Almond meal extract was prepared by mixing 4.06 g sweet almond meal with 54 ml water, bubbling with nitrogen, and Þltering through a 0.45-l glass Þber Þlter using an aspirator. Two milliliters of 0.1N NaOH were transferred to the inner well of the dish. The dishes were covered and sealed with silicon grease. After 4 h of incubation at 35ЊC, the solution from the inner well was transferred to a volumetric ßask, and the volume was restored to 10 ml with 0.1N NaOH. The solution was kept refrigerated for the colorimetric determination of the cyanide concentration. The efÞciency of the enzymatic reaction was monitored by preparation of a solution of amygdalin with a known concentration in the same way as the samples. Two milliliters of a solution containing Ϸ100 mg/liter Amygdalin and 600 l phosphate buffer were placed in the outer well of a Conway dish. The process was continued in the same way as for the samples. The cyanide concentration in the 0.1N NaOH solutions was measured according to a colorimetric method used for the determination of cyanides in water (Anonymous 1995) . Absorbance was measured at 580 nm. Statistical Analysis. The differences among mean number of beetles per tree per observation, mean number of eggs per tree, mean cyanide potential per rootstock, and mean larvae per plant for each rootstock were tested by a parametric one-way analysis of variance (ANOVA). The procedures used were PROC GLM and PROC MEAN (SAS Institute 1996) ; the sum of squares was used for computing all F values. Means were transformed into to square root (x ϩ 0.5) to stabilize the variances. Differences between means were tested by StudentÐNewmanÐKeuls procedure. The percentages were transformed into arcsine. The difference between percentages of sapling infestation was subjected to CATMOD procedure (SAS Institute 1996) for maximum likelihood analyses. Differences between values for predicted values for response functions and percentages were tested by chi-square.
Results
Host Preference and Oviposition. The results are presented in Table 2 . Feeding and oviposition activity of C. tenebrionis were much more pronounced than those of C. carbonaria. The mean "host preference" for C. tenebrionis (beetle per tree per counting) for C. tenebrionis as arranged from the highest to the lowest value per tree was as follows: plum Ͼ apricot Ͼ peach Ͼ almond Ͼ apple. Occurrence on plum was signiÞcantly higher than that on the other scions except apricot. The almond and apple were signiÞcantly less attractive than the other scions. The pattern of host preference by C. carbonaria was different from that of its congener: peach Ͼ almond Ͼ plum Ͼ apricot Ͼ apple. Occurrence on peach was signiÞcantly higher than on the two latter scions. The mean number of eggs of C. tenebrionis per scion, as arranged from the highest to the lowest value per "tree," was plum Ͼ peach Ͼ apricot Ͼ almond Ͼ apple. The mean number of eggs among the plum, peach, apricot and from almond and apple, respectively, did not differ significantly. The mean number of eggs of C. carbonaria per scion as arranged from the highest to the lowest values per "tree" was peach Ͼ plum Ͼ apricot Ͼ almond Ͼ apple. The highest number of eggs was recorded on peach differed signiÞcantly from the numbers recorded for almond and apple (Table 2) . A correlation existed between mean number of feeding beetles and mean number of eggs for C. tenebrionis (R 2 ϭ 0.86, P Ͻ 0.001) but not for C. carbonaria (R 2 ϭ 0.58, P ϭ 0.092).
Cyanide Potential and Preference Relationships. The endogenous cyanide potential, mmol ⅐ kg Ϫ1 , as measured from the cortex of tested taxa (Table 3 ) ranged from 37.5 mmol ⅐ kg Ϫ1 in peach to 0.4 mmol ⅐ kg Ϫ1 in apple. The cyanide potential did not differ signiÞcantly between apricot and almond, which differed from other tissue sources tested. The correlation of the cyanide potential with the number of feeding beetles per tree per observation for the tested Capnodis spp. was not signiÞcant for C. tenebrionis (R 2 ϭ 0.43, P ϭ 0.073) and for C. carbonaria (R 2 ϭ 0.48, P ϭ 0.066). The correlation of the cyanide potential and number of eggs laid near each "tree" for the tested Capnodis spp. was not signiÞcant for C. tenebrionis (R 2 ϭ 0.18, P ϭ 0.441) but was signiÞcant for C. carbonaria (R 2 ϭ 0.69, P ϭ 0.023). Larval Infestation of Rootstock. Infestation (excluding the apple rootstock) as indicated by larvae per sapling varied signiÞcantly between Capnodis species (F ϭ 3.92; df ϭ 9, 9; P Ͻ 0.05) and plant species (F ϭ 12.31; df ϭ 9, 9; P Ͻ 0.01). The mean number of larvae per sapling was 1.21 and 1.05 for C. tenebrionis and C. carbonaria, respectively. The percentages of infested saplings (all taxa combined) were 52.1 and 47.3% for C. tenebrionis and C. carbonaria, respectively, and there were no signiÞcant differences between beetle species ( 2 ϭ 3.39, Pr ϭ 0.065). Larval density per plant and percentage of infested plants varied signiÞcantly between rootstock for each tested Capnodis species (see below). Among the tested rootstocks, only infestation density of Mahaleb varied signiÞcantly between Capnodis species (F ϭ 5.41; df ϭ 1, 38; P Ͻ 0.025). None of the Hashabi saplings was colonized by either Capnodis species.
The mean infestation density of C. tenebrionis arranged from the highest to the lowest number of larvae per sapling, was as follows: apricot Ͼ bear plum Ͼ Nemaguard Ͼ Mariana Ͼ bitter almond Ͼ Means, within the column, followed by a common letter do not differ signiÞcantly at P ϭ 0.05. Means followed by a common letter do not differ signiÞcantly at P ϭ 0.05.
Baladi Ͼ Citation Ͼ Mahaleb Ͼ 677 Ͼ Hansen (Table  4) . Infestation of the apricot rootstock was signiÞ-cantly different from the Þve latter rootstocks. The percentage of C. tenebrionis infested saplings per rootstock arranged from the highest to the lowest number of larvae per sapling, was as follows: apricot Ͼ bear plum Ͼ Mariana Ͼ Baladi Ͼ Nemagaurd Ͼ Bitter almond Ͼ Citation Ͼ 677 Ͼ Mahaleb Ͼ Hansen (Table  4) . Infestation of the apricot rootstock was signiÞ-cantly different from the Þve latter rootstocks. Hansen was the least infested rootstock (mean infestation density and percentage of infested sapling) and differed signiÞcantly from apricot, bear plum, Nemagourd, and Mariana (Table 4) . Arrangement of the rootstocks according to their index of susceptibility to C. tenebrionis is displayed in Table 5 .
The mean infestation density of C. carbonaria as arranged from the highest to the lowest number of larvae per sapling did not differ much form that observed for C. tenebrionis and was: apricot Ͼ bear plum Ͼ Nemaguard Ͼ Mariana Ͼ bitter almond Ͼ Baladi Ͼ Citation Ͼ Mahaleb Ͼ 677 Ͼ Hansen (Table  4) . Infestation of the apricot rootstock was signiÞ-cantly different from the Þve latter rootstocks. The percentage of C. cabonaria infested saplings per rootstock arranged from the highest to the lowest number of larvae per sapling, was: Apricot Ͼ Mariana Ͼ bitter almond Ͼ bear plum Ͼ Baladi Ͼ Citation Ͼ Nemagaurd Ͼ Hansen Ͼ Mahaleb Ͼ 677 (Table 4) . Infestation of the apricot rootstock was signiÞcantly different from the seven latter rootstocks. 677, the least infested rootstock, did not differ signiÞcantly (for both mean infestation density and percentage of infested sapling) from Mahaleb and Hansen (Table 4) . Arrangement of the rootstocks according to their index of susceptibility to C. carbonaria is displayed in Table 5 .
Cyanide Potential. The endogenous cyanide potential, as measured from the tested rootstock taxa (Table  5) , ranged from 89 mmol ⅐ kg Ϫ1 in apricot to Ͻ 0.01 mmol ⅐ kg Ϫ1 in Mahaleb and Hashabi, a level which was too low for accurate measurement by the current procedure. Cyanide potential in the apricot roots was signiÞcantly higher than that of the other tested taxa. The cyanide potential of Baladi, Mariana, bitter almond, Nemagaurd and 677 was more or less the same. The cyanide potential of Citation was lower than the latter taxa but did not signiÞcantly differ from 677. The cyanide potential of Hansen was lower than Citation but did not signiÞcantly differ from Mahaleb and Hashabi. A clear linear direct relationship between the index of susceptibility and cyanide potential was determined for both tested Capnodis spp.; R 2 ϭ 0.71 (P Ͻ 0.0013) and R 2 ϭ 0.77 (P Ͻ 0.0005), for C. tenebrionis and C. carbonaria, respectively.
Discussion
The Capnodis species studied differed in their host plant preference for feeding and oviposition. C. tenebrionis preferred plum and apricot, whereas C. carbonaria preferred peach. As expected, apple was not suitable for reproduction, and both species infrequently chose it for feeding, and laid the lowest number of eggs next to it. The correlation coefÞcient between mean "host selection for feeding" and oviposition was signiÞcant for C. tenebrionis but not for C. carbonaria, mainly due to the latterÕs high occurrence on almond. By contrast, the number of eggs C. carbonaria laid near the almond "trees" was relatively small. We cannot rule out the possibility that the breeding host tree of the beetles, Means, within the column, followed by a common letter do not differ signiÞcantly at P ϭ 0.05. Means followed by a common letter do not differ signiÞcantly at P ϭ 0.05. that had been used in the experiment, affected the pattern of host selection for feeding and oviposition purposes. We could not detect any gradient effect of the cyanide potential in the scion cortex on host feeding preference of either species or oviposition of C. tenebrionis. Egg laying by C. carbonaria coincided with the high level of cyanide potential in peach, apricot, and plum. However, it is interesting to note that peach and plum that displayed the highest level of cyanide potential also were most preferred by the Capnodis species studied. Although both species showed significant preference for feeding on and oviposition near certain scion taxa, they fed on and laid eggs near all tested scions, even apple. ArtiÞcially introduced neonates failed to develop in the apple rootstock. Feeding of both the Capnodis spp. on hosts unsuitable for reproduction occurred frequently. During outbreaks swarms of adults of both species appeared in avocado plantations causing severe injury to the tree crowns. However, there is no evidence of beetlesÕ oviposition in those circumstances (Z.M. and S.B.-Y., unpublished data).
The index of susceptibility of the Prunus rootstock to both C. tenebrionis and C. carbonaria revealed that apricot rootstock is the most susceptible to both species of borers. Strong resistance to the borers has been displayed by Mahaleb, P. mahaleb, and by two crosses of P. persica ϫ P. amygdalus, 677 and Hansen. The level of resistance to borers in our results agreed with Salazar et al. (1991) and Mulas (1994) . Our results indicate that 677 maintains a resistance against the borers higher than that of bitter almond, and do not coincide with the Þndings of Mulas (1994) , suggesting that 677 was signiÞcantly more infested than peach and plum rootstocks by C. tenebrionis. The moderate resistance of bitter almond was unexpected because other workers (Malagó n and Garrido 1990 , Salazar et al. 1991 have reported bitter almond as a highly resistant rootstock for C. tenebrionis. Data presented by Mulas (1994) showed that several clones of bitter almond, containing a similar amount of cyanide, varied considerably in their resistance to C. tenebrionis.
The resistance pattern was similar for both tested Capnodis species, except for Mahaleb which was signiÞcantly more susceptible to C. carbonaria than to C. tenebrionis. One possible explanation may be related to the high level of coumarins in P. mahaleb (Fung and Herrebout 1987) affecting C. carbonaria more than C. tenebrionis. Infestation density of Mahaleb rootstock saplings by the larvae was signiÞcantly lower for C. carbonaria than for C. tenebrionis (Table  4) . Bear plum, the sole noncultivated taxon tested was highly susceptible to both Capnodis spp., contradicting our original expectation that, being a wild species, it should display high resistance to these borers.
The endogenous cyanide potential varied substantially among the tested rootstock taxa. Although a different spectrum of rootstock was tested, both Malagó n and Garrido (1990) and Mulas (1994) demonstrated that the resistance to C. tenebrionis was directly related to the cyanide content of roots and suggested that prunasin is probably involved in the resistance. Our results showed a different picture, i.e., the resistance was inversely proportional to the cyanide content with signiÞcant correlation between the indices of susceptibility of both tested Capnodis species. Thus, the highest level of this monoglucoside occurred in the apricot rootstock, and the lowest was recorded in Hansen and Mahaleb, taxa displaying the strongest resistance.
Cyanogenic monoglucosides are a major component in the resistant mechanism of many plant species and cultivars against phytophagous insects. However, the content of these allelochemicals alone was not enough to fully explain the resistance itself. Study of the sorghum crop varieties resistant to shoot ßy Atherigona soccata Rond. and stem borer Chilo partellus Swinhoe showed that the cyanogenic glucoside existed in greater quantities in susceptible cultivars (Rizvi 1992) . Among eight clover cultivars, feeding damage caused by larvae of Hypera postica (Gyll.) was least for a cultivar with high cyanide content (Ellsbury et al. 1992) .
Data herein suggest that adults of both C. tenebrionis and C. carbonaria were not deterred by high levels of cyanide in the scion twig cortex, and resistance of the rootstocks was not due to the toxicity of prunasin to the larvae. Among phytophagous insects, phloem and sapwood borers cause the highest potential impact on tree growth and reproduction (Mattson et al. 1988 ). Death of a stonefruit tree is usually inevitable once colonization of the roots by Capnodis larvae has taken place. A constitutive defense, such as incorporation into the tissue of cyanogenic glycosides, is aimed at intoxicating or interfering with the development of the phytophage. Similar to other allelochemicals, cyanogenic glycosides may be effective against generalist phytophagous insects, whereas these chemicals probably encourage the evolution of specialists, because they exert a strong selection pressure (Berryman 1988) . This may explain the results of Patton et al. (1997) showing that feeding intensity of adult Japanese beetle, Popillia japonica Newman (feeding on Ͼ275 host plant species), on leaves of 27 taxa of Prunus spp. decreased exponentially as endogenous cyanide potential increased. However, a signiÞcant positive correlation was found between prunasin content and emergence of the peachtree borer Synanthedon exitiosa Say (feeding on Prunus spp.) (Brown et al. 1991) . Both tested Capnodis spp. develop solely on members of the genus Prunus, suggesting that accumulation of prunasin is not meant to deter them, but instead, acts against general phytophagous insects while preforming other functions as well. Therefore, we assume that the level of prunasin content is not a reliable indicator for resistance against these Capnodis spp.
We cannot ignore other research reports showing a positive relationship between the resistance to Capnodis and prunasin in the roots of stonefruit trees (DÕhallewin et al. 1990 , Malagó n and Garrido 1990 , Mulas 1994 ). However, we suggest that, in several clones and cultivars, the level of prunasin may be linked to other chemicals or mechanisms that provide the plant with the means to deter colonization of the root by Capnodis. Thus, for example among several cultivars of almond tested by Mulas (1994) , few differed signiÞcantly in the content of prunasin while displaying the same susceptibility index. A possible explanation may lie in the level of ␤-glycosidase activity and/or other enzymes that are responsible for the release of small toxic molecules (such as HCN), while the invading larvae cause injuries to the root cortex.
Both borers pose a continuous threat to stonefruit plantations in warm countries. Integrated management of these Capnodis spp. that does not rely on application of synthetic insecticide is mainly based on resistant rootstock. The high resistance to both Capnodis spp. of Mahaleb, Hansen, and 677 suggest that crosses with bitter almond and possibly with P. mahaleb have a potential for breeding resistant rootstock. Our research points to the lack of information and confusion concerning the mechanism of resistance of Prunus taxa to Capnodis. This knowledge is needed for rootstock breeding and improvement programs of traditional selection as well as for genetic engineering procedures of Prunus taxa expressing new toxins and resistant mechanisms. Enhanced Capnodis resistance of Prunus taxa offers a great potential to breed rootstocks that may express in practice immunity against the borer neonates using transgenic plants.
